Relationship between stimulated inositol lipid hydrolysis and contractility in guinea-pig visceral longitudinal smooth muscle.
Carbamylcholine caused a marked, concentration-dependent stimulation of [3H]Ins P, [3H] InsP2 and to a lesser extent [3H]InsP3 production in guinea-pig longitudinal smooth muscle prelabelled with myo-[3H]inositol. Accumulation of these three inositol phosphates showed differential sensitivity to LiCl. Muscle contraction was apparent at lower concentrations of carbamylcholine. Both responses were mediated via muscarinic-type receptors. An association of inositol phosphate production and contractility was also observed in response to substance P, histamine and noradrenaline, the latter via an alpha-adrenergic mechanism. The Ca2+-channel agonist CGP 28392 failed to stimulate inositol phosphate production despite inducing a contractile response. Carbamylcholine -induced inositol phosphate production persisted in the presence of D600 or Mn2+ despite loss of contractile activity. However, both responses showed a similar, marked dependence on the presence of Ca2+ in the extracellular medium. Mn2+ could restore basal and stimulated inositol phosphate production in low Ca2+ solutions but could not substitute for Ca2+ in restoring contractility. The results suggest that stimulated inositol lipid hydrolysis in longitudinal smooth muscle does not result from Ca2+ entry into the tissue, although the response does depend on the concentration of divalent cations in the extracellular medium. This dependency may be related to the maintenance of membrane potential and possibly phospholipid conformation.